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Claims 

[ci] What is claimed is: 

l.A converter for providing an output voltage according 
to an input code, the converter comprising: 
a control logic for generating a positive control code and 
a negative control code according to the input code; 
a positive electrical module for providing a positive cur- 
rent corresponding to the positive control code to an 
output; 

a negative electrical module for providing a negative 
current corresponding to the negative control code to 
the output; and 

an assistant electrical module for providing a non-zero 
current to the output when the negative electrical mod- 
ule provides the negative current to the output. 

[c2] 2.The converter of claim 1 wherein the input code in- 
cludes a sign code and a value code. 

[c3] 3. The converter of claim 2 wherein when the sign code 
corresponds to a predetermined negative sign code, the 
control logic encodes the value code as the negative 
control code by a first coding method; and when the sign 
code does not correspond to the predetermined negative 



sign code, the negative control code generated by tlie 
control logic prevents the negative electrical module 
from providing the negative current. 

[c4] 4. The converter of claim 2 wherein the control logic en- 
codes the value code as the negative control code by a 
first coding method according to the sign code of the in- 
put code, the first coding method being ones comple- 
ment arithmetic coding. 

[c5] 5. The converter of claim 2 wherein when the input code 
represents a first negative input code, the first negative 
input code is encoded by a second coding method, the 
second coding method being twos complement arith- 
metic coding. 

[c6] 6. The converter of claim 1 wherein the assistant electri- 
cal module comprises a unit current source and each 
current provided by the negative electrical module is a 
multiple of the unit current. 

[c7] 7. The converter of claim 1 wherein if the input code is a 
first positive input code, the control logic generates a 
first positive control code and a first negative control 
code according to the first positive input code, the first 
negative control code preventing the negative electrical 
module from providing the negative current to the out- 



put. 



[c8] 8. The converter of claim 1 wherein if the input code is a 
first negative input code, the control logic generates a 
second positive control code and a second negative con- 
trol code according to the first negative input code, the 
second positive control code preventing the positive 
electrical module from providing the positive current to 
the output. 

[c9] 9. The converter of claim 1 wherein the positive control 
code comprises a plurality of positive control bits, the 
positive electrical module having a plurality of positive 
current sources, each positive current source corre- 
sponding to a positive control bit in order to provide a 
positive current to a first node according to the positive 
control bit, and the negative control code comprises a 
plurality of negative control bits, the negative electrical 
module having a plurality of negative current sources, 
each negative current source corresponding to a nega- 
tive control bit in order to provide a negative current to 
the first node according to the negative control bit. 

[ciO] 10. The converter of claim 9 wherein the negative cur- 
rent sources of the negative electrical module separately 
correspond to the positive current sources of the positive 
electrical module, the negative current sources providing 



negative current and the positive current sources provid- 
ing positive current, tlie magnitude of the negative cur- 
rent being the same as that of the positive current, the 
phase of the negative current being opposite that of the 
positive current. 

[cii] 11. A method used in a converter for providing an out- 
put voltage according to an input code, the method 
comprising: 

generating a positive control code and a negative code 
according to the input code; 

providing a positive current to an output according to 
the positive control code; 

providing a negative current to the output according to 
the negative control code; and 
providing a constant current to the output when the 
negative current is provided. 

[ci2] 12. The method of claim 11 wherein the input code in- 
cludes a sign code and a value code. 

[ci3] 13. The method of claim 12 wherein steps according to 
the value code are encoded as the negative control code 
by a first coding method, the value code according to the 
sign code of the input code, the steps for generating the 
positive control code and the negative control code ac- 
cording to the input code. 



[ci4] 14. The method of claim 13 wherein the first coding 
method is ones complement arithmetic coding. 

[ci5] 15. The method of claim 13 wherein the value code is 
encoded as the negative control code by the first coding 
method according to the sign code of the input code, 
when the sign code correspond to a predetermined neg- 
ative sign code, the value code is encoded as the nega- 
tive control code by the first coding method. 

[ci6] 16. The method of claim 15 wherein when the sign code 
does not correspond to the predetermined negative sign 
code, the negative current provided by the negative cur- 
rent source is virtually equal to zero according to the 
negative control code. 

[ci7] 17. The method of claim 11 wherein when the input code 
represents a first negative input code, the absolute value 
of the value representing the first negative code is equal 
to the value representing a first positive input code, the 
magnitude of the negative current being the same as 
that of the positive current, the phase of the negative 
current being opposite that of the positive current. 

[ci8] 18. The method of claim 11 wherein the input code rep- 
resents a first negative input code, the first negative in- 
put code is encoded by a second coding method, the 



second coding method is two"s complement aritlimetic 
coding. 



[ci9] 19. The method of claim 11 wherein the constant current 
corresponds to a unit current and the negative current is 
a multiple of the unit current. 

[c20] 20. The method of claim 11 wherein the converter is a 
digital-to-analog converter. 

[c2i] 21. An electrical module used in a converter for provid- 
ing an output voltage according to an input code, the in- 
put code including a sign code and a value code, the 
electrical module comprising: 

a positive electrical module for providing a positive cur- 
rent to an output according to a positive control code; 
a negative electrical module for providing a negative 
current to the output according to a negative control 
code; and 

an assistant electrical module for providing a constant 
current to the output when the negative electrical mod- 
ule provides a negative current to the output. 

[c22] 22. The electrical module of claim 21 further comprising 
a control logic for generating the positive control code 
and the negative control code according to the input 
code. 



[c23] 23. The electrical module of claim 22 wherein: 

when the sign code corresponds to a predetermined 
negative sign code, the control logic encodes the value 
code as the negative control code by a first coding 
method; and 

when the sign code does not correspond to the prede- 
termined negative sign code, the negative control code 
generated by the control logic prevents the negative 
electrical module from providing the negative current. 

[c24] 24. The electrical module of claim 22 wherein the control 
logic encodes the value code as the negative control 
code by a first coding method, the value code corre- 
sponding to the sign code of the input code, the first 
coding method being ones complement arithmetic cod- 
ing. 

[c25] 25. The electrical module of claim 22 wherein when the 
input code represents a first negative input code, the 
first negative code is encoded by a second coding 
method, the second coding method being twos comple- 
ment arithmetic coding. 

[c26] 26. The electrical module of claim 21 wherein the assis- 
tant electrical module corresponds to a unit current 
source and current provided by the negative electrical 



module is a multiple of the unit current. 

[c27] 27. The electrical module of claim 21 wherein if the in- 
put code is a first positive input code, a first negative 
control code is generated according to the first positive 
input code, the first negative control code preventing the 
negative electrical module from providing a negative 
current to the output. 

[c28] 28. The electrical module of claim 21 wherein if the in- 
put code is a first negative input code, a positive control 
code is generated according to the first negative input 
code, the positive control code preventing the positive 
electrical module from providing a positive current to the 
output. 

[c29] 29. The electrical module of claim 21 wherein the posi- 
tive control code comprises a plurality of positive control 
bits, the positive electrical module having a plurality of 
positive current sources, each positive current source 
corresponding to a positive control bit in order to pro- 
vide a positive current to a first node according to the 
positive control bit, and the negative control code com- 
prises a plurality of negative control bits, the negative 
electrical module having a plurality of negative current 
sources, each negative current source corresponding to a 
negative control bit in order to provide a negative cur- 



rent to the first node according to the negative control 
bit. 



[c30] 30. The electrical module of claim 29 wherein the nega- 
tive current sources of the negative electrical module 
separately correspond to the positive current sources of 
the positive electrical module, the negative current 
sources providing negative current and the positive cur- 
rent sources providing positive current, the magnitude of 
the negative current being the same as that of the posi- 
tive current, the phase of the negative current being op- 
posite that of the positive current. 



